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(57) Abstract: 



PURPOSE: A device for detecting a TPS(Transmission Parameter 
Signalling) starting location in an OFDM(Orthogonal Frequency Division 
Multiplexer) system is provided to perform a phase quantization and a 
differential decoding of a receiving TPS signal, and to detect a 
synchronous word, by using a quantizer, a comparator, a cumulator 
and a TPS starting location detector. 




CONSTITUTION: An ADC(Ana!og-To-Digital Converter)(21 0) converts 
a received OFDM(Orthogonal Frequency Division Multiplexer) analog 
signal into a digital signal. An FFT unit(Fast Fourier Transform )(230) 
performs an FFT for samples outputted from the ADC(210). A TPS 

(Transmission Parameter Signalling) detector(240) extracts a TPS complex signal transmitted through a pre-assigned sub 
carrier wave, and multiplies complex values by a determined integer, then performs a phase quantization. A differential 
decoder(250) compares the two complex quantization values each other, and cumulates a compared result value, then 
decides bits of a receiving TPS signal by using a code of the cumulated value. A TPS starting location detector(260) 
compares two bit values of the TPS signal, and decides whether the bit values are the same each other, then cumulates a 
compared value, finally detects a location having a maximum cumulated value as a TPS starting location. 
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(54) OFDM Al^asi TPS A13 gjxj ag SXI tt 3 ^3 



» ^§8 OFDM AI^^OilAH TPS(Transmission Parameter Signalling)^ Al ^ ?lxl S# Sxl ^ 3 »B 
dl 3ff ^OICN , £j£!b OFDM 0h«S3 dli P XII A]^^ E&oFfe O^^Zl CI XI M "22* 4^ 

B, 0|-k h ^3 P X\m ^B°SVH e^£lb A JH1 3^7 ¥P0i| £^6>b FFT ^B. FFT ^B2| 

FFT e^sOIIAH AhS Oil BSS ?«^flH S8[0j TPS ^£ ^11 ^ftShOi 3 ^^011 ^3 

£1 gam 9»»8*fe TPS TPS S#^B01l/d #^3b ¥ JH2| ^4: gJXHfStS 

AH^ bUHShOl 3 2jtt2*8 ¥^5h3, 3 »2| ¥11 OlgSrOI 4*£! TPS ^j^^J HI^M eSSI- 

b »S^a4*B, xhe^s4^B0ilAH e§9 TPS £il>2J ¥ UIM2t« HIS ©KM &8XI 01 ¥M a 

§mOj 3 HI3^M V^S^, 3 «0| £JP°J XISM TPS A|^ 5HX\^ Siofb TPS Al^r ¥|xl 

Si^BI S»»ffl. 3^31 » V32IM AISB2SAI TPS D8I9 JH^CHI 331 SOI £8 TPS 4*£! <y 

ass 

SAflA-i 

£ 18 MB^S] OFDM AI^^OUH TPS°I Al^ ?|xl S# §xlM SOIb M^SOICK 
£ 2b S ^SOil Ere OFDM A|^H2J TPS A|^ flfl 3# §XlM MOIb 

£ 38 £ 22i a»»3i2i me* m&m eai& ^oip. 

S iS^ 5|H ^Hr4= S» QgatOrthogona! Frequency Division Multipexer: 01 OFDM 01 E} §)&) 
AI^SOII SB 3H^Ai ^61 OFDM AI^UOIIAH TPS(Transmiss ion Parameter Signalling)^ A|2f ?ix| S 

s sa « 3 ^soii a& 2oip. 

^b^o^ ^an xi^HI- OFDM S^^^ Oil AH N^H^J ^§ V^^HFb P! 01 EH M &£o\ 

b CHI AhgSfXI &3 CH^J ^<^^ ^AiOHl 2f^9§MI S^Ck ££1^ £±1 ^^01^ ^<y^oi 

OFDM S^6hb CHI Af§3b &*!01l CH^ xH^ ¥sM(code rate), ^5 

^^(constellation pattern), Ss^ZM guard interval )2| ^01, 2^ SE( t ransmission mode), M£ll 
S ^^(frame number) if HJDI^DI, ^^CHIAHb 01 §51 S^Bfb CHI Ah§£|b ¥^^HfM 

TPS( Transmission Parameter Signalling) VfihSBBUl StCI-. 

XI^EI OFDM 2^ f?^0|| SoH£! TPS 2^ ItQ . E£ 2Eb 2^8 r 
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CHI h\ms\= ¥^I^V§ JH^OII Caaf ^ J[l\ 22 ^, 2K222}^^2^ ^BCI. TPS ^JII 
S^SPI fl8K)l 2k SEb S 172H2I ¥^£IIr, 32J3 8k 2Eb S 68JH2J M§e[a. 

TPS £!2°l CIM^ BD. TPS 6! St S 68d|Eoj ^ 0 IM 1dlM2J 23|» HIM, 16dlM(1 

?-]2)2| g?| bIM, 37blM2] §S bl ^ , 32-13 14tilM£J 33 blM^ 0l¥CHXI SICK 68bl^2J 

2i0l> 3*Xlte OFDM 9AJ0II/H 15H2I HEIIS ( frame) 0| 68JH2] OFDM ^'M^ ^El^l ffHSOIC*. 

^ OFDM 1 b|M2] TPS S^I *]£6r2^ 68blM2J TPS SSI 2^ 2£6rb Oil 1 HSII2J 

0| aaCK H?U 13H2I -MH Haia(super-frame)S 4JH2J HaiHSS ^££!Cr. & OFDM tiS&SI 2 

g TPS ^&£mfe 5816! SSI S^&CI. TPS 6121 A " a SSieCL 01 ^1 AH nE n^HH bl^M 2] 01 

BhO. 2* TPS ^y^nrOII CH eh TPS2J % *jJWi blM°J sPIS HIS A ° fc at ¥S.^IIr nOil Dig 8^ 

PRBS(Pseudo Random Binary Sequence) Oil AH n^JKH blMCHIAH ^ 2i201 01 bIMfe TPS SS2] 

^ajoi x r e ¥1 BPSK(Di f fer.ent ial Binary Phase Shift Keying, DBPSK)H ^D\s\mQ. bl 

M CimOU DLfdfS^ 16b|M2j e^lsf dIM ^ 1 16 te 5 1Hf »CL Q§2| 37blM2j §M UIM 

A 'i7^ v 53 ^ 2^t!- U ^2> ^oi ^d^oj 2 ^ »&!0II □§]• ^EJCH 2i201 UCHXI 14blM2| 

2H §§ bIM ' S 54 ^ A67 68b|^2| TPS £J12J 2£g 2^1 2#8 r 3 §§6rb Ql Ar^S 

P. 

TPS £»12J OBPSKCDi f ferent ial Binary Phase Shift Keying)g A r g8 r 01, OFDM £M 

Oil AH 2^ TPS ¥^flrb §gj& Sfil S^&Q. DBPSKb DH H3I2J2J TPS £ls>2| A ° Oil 2|6H S^ISf 
£|D1 1Hf &0I ^5eCf. 

.v M -<H « Jtc { c ,„.„., } = { c „,„. , ) Jm { c m tKk ) =0 * .s „= 1 ol ^ Re { c w n k )=-\ s R c { c ,„ „_ , } Jm [ c ] = 0 

01 ^1 AH k b TPS ¥£}£IIr /w 8 H&l^ A/ B OFDM A " B TPS Oil AH nSiHH 

bIMOIOI c> b TPS ¥&.^HH ^^8rb d^OI^ W> 0 ttH ^g^Ch S^ISf 2f§E 

OH °ai^2J 3 *j&H ^gOIIAH l§£lbCll 4=^1^ 221 l*Ch 

^ ( c „,o.a- } = 2 ( 1 /2 - w ,) { 6- } - 0 

OI^IAH Wk t PRBS Al^l^OilAH k^IH bl^a S| 0 1 SI- CM 01 bl^b k^ ¥&l^nK)ll CJISSO. 

>Va ' bOI8 1°l ^rXI°^ DBPSK^ ^^8r04 S££Jb {1,0} ^E {-1,0}0| @DL 

£ 1E ^^^oj OFDM AI^OIIAH TPS2J A|^ 9\X\ S# MOIb M^^OIffl, 4^^Elb OFDM 0\<d 

^3 ^11 P III iJ^ S1^8rb ADC¥(110), 40| ADC¥( 1 10)^¥£H ^5rb CHIOI EH » 

¥il Oil ^^8rb FFT¥(130), &J\ FFT¥(130)2J m TPS tl^M ^§5fb TPS ^#¥(140). ^>0| 

TPS ^#¥(140)2J TPS ¥&.^nH S6r01 ^± X\B ^S5rb X\m ^^¥(150), 

xfe ^^¥(150)^¥E-i ^19 TPS blM^OliAH 23H2J ?-|E(word: 16^H bl Oil am ^3 ^1 

^S6r04 TPS2I A|^ XI S Oil 6H&6rb £l CH ^Oil ?|XlS S#6rb ^&¥(160)^ ^^@CK 

£ 1011 £A!9 bhSF ^01 ^I^OHib TPS ^#¥( 140)011 AH TPS Mil ^eam, xFe^Ssf ¥( 150)» 0| 
gSFOI Xr^ ^^IfS ^16[2, &&¥(160)M 0|g8r01 b|M2| ^IzIM SM^CK ^61 TPS 61^ 

o| ^msy xj^S ^1 oH AH Cr^2J ¥&.^DH ArgSrII 919.B^ ^^_J[ gi£ SAI01I 

2S9CK2k 2 E Oil AH b 17^H , 8k 2 E Oil AH ^ 68^H). Hf^lAH Q^9\ TPS ¥^.^nH §6r01 §S 
S xHdlorb CHI 2iCH AH ^ TPS ¥^^H r 0il DH§[ 2|3|0|| TPS ^11 ^§!5r§0| ^So^CK Oil « 12 

8k 222j # 68^H0il TPS =?&mOl 6 r 2^ ^&^0I g^hS^I SDf. 2ei e^l 

biM^ ^ tps ¥^nhOii cuesj^ s^isf bi^sf nai^ &i^(s isj i,3Haia ^ 2,4HEii£J)oii caa 

e 4^rX|2J §EH^ ^^^r^6rH^ ^ § EH Oil ^^¥(160)^^ USShDI. H HIS Oil AH 2 g^l 

b|^2J BD\o\ 16U|E(S3| ?-!2)0|| CH» ^tySHO^ 6r°^ 311^^01 &g ^XilSOl 9iQ . 

S ^SOI 0!¥HXr6^ ^1^^31X11^ OFDM Al^gjOIIAH TPS ±1^2] 9\oW ?IS , blU^I , 

VS^I 3 dlH TPS A|^ ?ixlS^^IM OlgSrOI ?iS ^Xrlf S TPSd^£J Xr^^^M ^ 

« e^i ¥-j2g ss^2^ah tps ^imsj ai^ ?ixim sxi s aai msm^ qi 21 

£0\9\ J\^™ 3M\m oHaS|-3»| ¥16^01 ^ OFDM A|^§jOilAH TPS 21 Al^l ?jxlM S^Sffe §X| Oil 

SiOlAH , 4^£J^ S^l OFDM 0 r b^3 ^§1 DIXI1 2^6^ 0rb^3 P XII ^>0| 

o^k^n pxi^ 4^e2^¥Ei ^§ii ¥&ioii ^&a r ^ fft 4-&; fft 

2] FFT ^^eOilAH ArSOil fgg ¥&.^»M §a r 01 2^9 TPS <^1^S ^^8r01 H ^^^§Oil 

^§2J S6rll ^XrllBF^ TPS 401 TPS SS^BOilAH S^£J^ ¥ ^H2J ^± ^ 

Xrsf^M A1^ blB5^ 3 8998 ¥^6 r 3. 3 ¥^9 «£| ¥11 0IS8KM 4^61 TPS <^12J bIM 
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m &§§ffe x\m^&^F x\m^^&o\\M es@ tps £!£°i^rs dimma b^pi- agxi 
oi ¥M assK)i n musts ¥3 8Ka, n &01 sjcHej use tps ai*i ?ixis asst^ tps 

A|*t flfl Si^Bl S»8hte 51 8fe OFDM A|^B2| TPS A|*r 9\X\ 3^ SxlOIDf. 

A^ioj ^|^xj hj-xhim sisspi siskm s use ofdm ai^oiiah tpssi ai^ ^*im ssm^ »boii 

210UH , OFDM ^11 ^&|CHI H«» FFT #^0UH AJ-SOil ¥^Itt» §8F01 E£& TPS 

^± <^1^M 3 ^±2*6011 ±§2j gam 9\& g>'»»8fe m§ ; ^soiiah 

sj^ ¥ ?H2j gmssts ah^ oiinahoi n aass ¥3 am, n ¥3@ asi oisaroi 

4^£] TPS d^oj dlMM BS8hte £>0| HfSOUH TPS A J1°J ¥ StS bll JHShCM 331 31- ST 

gxi oi¥S i§6K)] n annate v^em, n stoi sichpj xise tps ai*i ssa^ 

3l§e S»S^ 31 ^§2§ 8>fe OFDM A|^*j2| TPS Al ^ ¥1x1 g# &S0ID. 

0161- §¥9 £21 S^^mOj B dr^el ^AldlM ti98PI£ &Q. 

£ 2^ B 8*9011 CLfE OFDM A|^H2| TPS A|*f ?|x| 2# 3x1 ■ M0|}= M^EOICh 

£ 22J gflfe ADC¥(210), FFT¥(230), TPS 2 #¥(240), »S ^s¥(250). TPS A|Sf ?jxl 

2#¥(260)^ ?«SM ( ^3! TPSS^¥(240){= TPS^e^l (242) , S^^l(243). 9»»3I(244), 
aiiaiX|±9(246)B SB6HM, ^S^l(250)fe HI 1 dUPI (252) ( SI 1¥3 3| (254) , &S3K256), 

Xil2aiXI^Ej(258)g SS8HH, TPS A|Sf flxl ^#¥(260)^ HI2UI H^l(262) , *i]2¥3 (264) , 2| 

a a ?ia s#^i(266)s sssa. 

£ 3£ £ 22] gJ»SPI(244)2| mgm £AI6t 3S0I01. x^S ^¥(Re[.])0|:Q y^g 81^ 

¥(lm[.]0|CK 

^fl, OFOM £]S2| Ai MOi | 22^§ H gcN FFT2J 33PI- Nil ttH £)M^ £<^! 2j ¥£1011 

H»( Inverse Fast Fourier Transform: 01 oh IFFTdF SS)2| ^2! N^HSJ £JS Ql 01 EH ^MUJ- fel»S2| 
^SS » XI 8^1 ¥|6hOi ^SAhOIOil ^^6^ g;H°| ^OIM DIX\S= (Guard lnterval)°^ 

^aaa. m, gtiimMt: ifftoji ah n:h2| oi g Dhxi°t g^hs ^Mmo\ m (g+n)^h 

oj Ajsg 0l¥Oj£! e ^H°J OFDM fe'H ^W2S S^^Cf. 

/j--G />--G A— 0 #i-0 A— 0 

4^^^ 3^ I FFT Oil AH ^9 ^^^^^ oi^CH^l n^^H ^JMM UErt" XOICK 01 21 AH &m SisOl 
Dj y^OIDi AHg AlZi-S 2I0I8H1 ' Y(,) 2f ^v)^ z|2| £ai | FFT oj oi a ^^^^ m 

^ m±^m uataa. 321 ¥ 2an ^oiiah awisg ss?2i ¥^oin ^sqioih 

£ 2011 £Al£| Hr£f ^01 0^ h ^3-C|XI^ » ^¥(ADC) (210)fe ^J^£J^ ^32[ OFDM 6J5| 

^SiiarOI =^^^] 221 PXI1 CHI 01 EH ^ ^^^D. DM FFT¥(130)^ ADC(210)^¥E-i #^£Jb ^ 

MMg 321 *!JRH^PJ MsZI^M HI X ^ ^ M«Hl> h M ^xf^^^ o'^AI^ ^^AI^JCK 

TPS S^¥(240)^ FFT M^gOIIAH TPS £1^ ¥loH AhSOil ¥^£Ehfi e§rOj 

^mmo\ n ^±&mm +1 ee^ -ie gam axufM ^ss^oi , xh^i xne.i 

J\ 2¥ 3^mCL TPS ^e¥(240)S CH ^ All 6^1 ^§5^ TPS ^#^1(242)^ FFT¥(230)2| FFT 
g Oil AH TPS B^m ¥ioH AhSCHI ¥^^^2J 4^<y ^±&m ^m&Q. TPS 

^1(242) Oil AH $t^J 2| TPS □SSIb PRBS2J tllMCHI 2J oH ^^ISf£JH^ 2^^X|2J <M^ HHSOI ^ 

criauH tps 6Jii xHdia^ qi eejM ?ish prbs2| g§§ J9i ai-oi mo. 

g^'^l(243)^ TPS ¥^^H|- SOil □g£J^ PRBS2] Ul^^r 0^ 3? ^^StOil -1M S§^D1 ^CH 

£ 1^ 3^ StlCK C r A|^8rS ¥^^nK)il CHeS^ S^ISI Ul^ PRBS Al^j^OilAH k&M ti\ 

M( U ' A )0ICL k&M b\^( Wk V\ 121 k& ¥^^HrO!l CHt[ g^&OII +1§ 38m ^CH^ k^lMH 

tt\^{"' k )D\ 021 ¥^HK)li am m^&QW -1M Se^CK ^ a] ^ oil AH TPS DBPSK^ S 

£U CH TPS ¥^^H r kOil □g^b ^J\m bIMOll CQBJ-AH e^gi- §Sb 2^HI2J Cr^ §EH^ 2 

£H ^ D}£fAH ^d^OUH^ k&M um( k ) CHI COEI ^<!J ^^SOil +1 -18 ^6^H^AH 

^^isf diMoii 2\m s^e hi x ah oi e^^i- §si ^i xh e.i & ^ aia. n&i xch ^msi k&^ tps ¥^ 
^nfoii as g^j^i(243)2j #^^( M".*) )° A>42f aoi uauiaa. 



01^1 AH K(// ' A) n^JKH ^M2| k^MH ¥&.^m01l FFT2j ^^^OICK 

¥1^ £X>SPI(244)fe g^i^l(243)2J »^»(^ (#, '* ) )g CHoH gf»»ea. fl« »»»^l(244) 

2i m&ow am mt= £ 3chi saisich sici. e 3011 eai& u>2f aoi ^^stoii Pi5 r oi 201^ 

a»» ^. ao(OO), 3,(01). a 2 (10), a 3 (11)M MBD. ^X^^l(244)fe ^50ll £AI9 Ut 
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a aoi a«3i(243)2i^ff»( A"**) )§ 2uim a»»»ch 

pprimein.K) - (?[/*".*)]. G[E] = {00,01,10,1 1} 

coah ^ [E] ¥ 9i 6f uauiD. 

*||iaiXI^Ei(246)¥ xh§ ^Si ^5HAi 2^ 4^!S ¥ »0I Hfi8K7l URSOII 8W»3I(244) 

»S«¥(250)te TPS 3#¥(240)0UH #^£l¥ ^ :H°J 5*± Ms£ dim ©KM 3 a:»2*S 

¥3 sua. 3 ¥^s asi ¥5i oig^oi tps m^sj hims bsbck *^^s¥(250)M a & 

Ail 6! gg5f2 XHMbl JH^I (252)fe TPS 4^¥(240)0il AH #**£!¥ (n-1)B!M £JMI4 n^KH Oil AH kBfll 

tps ¥&^me mo\o\ ¥ n°\ m±&2\ "gmaai pprime(n-\,k) ^ p(n,k) m M ^ u|3ie 

CK 0| CtH ¥ JW9\ 8J»^0|| CH» »§?3tS 5 2011 2JoH SfflaCK P Z\B ^1>¥ 

¥ 3H fc! ft a Oil fl^SI £!^3F SXHSlteXI Oj¥OII CLfdf 3 atOI ^§331 OMSOm. HI1¥^I(254)¥ 

4^ ^60ll UEiy ttt2f 30| B 3H°1 OFDM =?^m2} HI 1 b| 33| (252)011 AH #<=*£!¥ ' S^SS ¥^ 

BCk ag| SE^f 2k °! 3? TPS¥^£Itt£| JH4^¥ , 8k PJ TPS¥^£IU°J JH4-¥ 

68^H0ia. 

Cq(a7) += Comp[pprime{ti 9 k\pprime{n- 1,A)], Camp — ( + 1,0,- 1 } 

opiah Comp[E\ fc xmaim:>i(252)2i a^atoia. hh¥3 3K254)ouh ^ 2^ enoii m?} 

4,|HSh s a§3|(256)b 4^ ^70il UEiy d^£F I*0| H1 3| (254) 9] SattStOI 3 4* ^ M^PJXI 
2| 01 ¥M OlgShOI nSKH £JMM 2£9 nSlI TPS £!ft2tO| 0 m£ 19JXIB SSeCK 

tDs(M) _ fO. if C sum (w)^0 
tps (if) - [ u - f Csijm(w) <o 



SI2ai»^E|(258)fe BS 31(256)21 #^3t§ 683H OFDM ^I§^ 68JH3 S^iUS HSBCK 683H3I Ul 

oil ah s^i diMsi ?hxim s»eo. 

TPS A|*[ 2#¥(260)¥ 68JH2J dl^OUH dlM2J ?| jcIS 3*ShU. »e^ft¥(250)0ll/d e 

^£i¥ □ §£!¥ ¥ &g dimmoi H3i3h i^xi 01 ¥S §§6ioi n uim^e ¥^mn, 3 ^ 
01 ijcupj xi ai^sj^ xis^^ ^w^q. oi an e^i tj|^¥ a^oii §°ie meii2J 

S 12J 1.3HEIIS ^ 2,4 H£IIS)OII HF^ CfM^t £J££|H^ 23hX|2J g EH Oil CHoH AH S¥ =4 
SoHO^ Eh CI- . 3EHU ^ igg #3| dlM^J UHS HEHM 01^6^01 HBiliJ ^^ISiOl S^l dlMSI 

?lxia 4§i =4 2I£^^CK TPS A|3R Se¥(260)M CH ^ Ail SMI D^if HCh S 1011 

£ai@ d^ aoi e^idiM " v 1 A " 1<s oil ai ^¥3^ &.^sck ^ A| a** 2 . A " 3 a* 4 , 

(>,,.V 2 ) C*. V y 4) C y 5*7) (' V 6; V 8> (* 9 , A 'l;0 C V 10*I4) (^ll^is) (* 12* 16> q, QK j^y^ ffl2 

d|in^l(262)¥ §^5j2^ 0|gm3 01 ^^Ol (EA| )g 0|§mffl, 68^H2J 4^^ TPS dIM 

Oil AH 9i^^ 16 dlM¥ZIOil CHoH 01^3^ dllHol-Oj §3| dlM2J ?ixlS S^EhCK 0| £EH H 32f 

^oi diinsj^ ¥ ^oi ^§ §¥ ie s^a^n dm -is w^ma. am ^aioii^ 

Iil2d|in^l(262)2J m^&S: ( + 1, -1)01 21 Oil ( + 1, O) (+2, -2)S ^ ¥^JI(264)^ ^§1 

^8oii uayuha aoi i6him ^z^oii ch& xhi2ui jh^i (262)^j ^aste ¥^^a. 

a.- f + 1 - if Ips(w+6)= tps(»+c) 
«W +- if t ps(w+6)=#tps(n-Hc) 

{(6.c)|(1.2) i (3.4).(5. 7).(6.8).(9.13),(10. 14). (11. 15). (12. 16)} 



01 ^| AH ng 4=^] TPS ^^OilAH 16d|M¥Z.^ 01313 ^£¥^1^1 AI^XISS UEjLHDi /? 2f c ' ¥ Oiesi 
¥ XI 2I0IBQ. 9\X\ S#3|(266)¥ ¥^ ^9 Oil UEft«dh2|- ^01 HI2¥^! 31 (264)011 M ¥^ 

9 ¥^^(' v(//) )s £JCHei XI 3#&D. ^ 01 XI SOI TPS2J A|^ XI § Oil oHE h oF¥ §3| ¥-JH(16 
§3| d|^)3h A|^£J¥ XIS(TPS2J A|^ XIS)M 2|Diea. CCf^AH S3| d|M WMOil TPS^I §M 
OICMXIH^ TPS2J AlSf XI Xf§5!2S 81* 4^ Si^il SO. SB AIAIOIIS 33l2dl 331 (262)3 

&m yCH^ Afgf 3? ^, (+1,-1)CH<yOil (-1, + 1)^ §? il^^Oil CUB ?lxl^ St^CL 

«1H*71 Al^l^J =,7| A/ ^, (|>)1 
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ut2\ aoi d\&q\\*= tps mmms mmo\ aj^§ ^ aasm & tta"Mi/Hfc v^jim 

A^g^^AH TPS II} HS JH^OII a-^l 2101 2^ TPS ¥3S>OI & & CHI xH£l J^^OI , 9\g 

%x\mj\^ fft m^&m 2biM^ ^aiij ^201, w^r ^xmoiow^m m& s»»g mmo\ ¥ at 

m AH dlJU^o^AH FFT ?ixl S2!°J g§I SU ^2i^D1 , 4^ TPS £Jil>0UH AH id 

e SgmOj TPS°J A|5| ?jxlM SiS2£/d 3|g2| 0|g§> #B Oil bf I oH 3llttgf8 1/4S 
S8i 4= 21 Ck 





1. 3 HaiS 


2, 4 


(s,-s 16 ) 


0011 0101 1110 1110 


1100 1010 0001 0001 



IS 2] 



P'(n-1,k) 


0 


1 


10 


11 ; 


D'(n.k) 










0 


+1 


0 


-1 


0 


1 


0 


+1 


0 


-1 


10 


-1 


0 


+1 


0 


11 


0 


-1 


0 


+1 ; 



(S 3} 



tps(n+b) 
tps(nfc) 


0 


1 


0 


+ 1 


-1 


1 


-1 


+ 1 



(57) g& 
S^S 1 

OFDM AI^BOII/H TPS°j A|5f $\x\m S§6^ Sxl Oil 

4^3 = m\ ofdm oi^^n ^jh c\x\m ±iz>^ esshfe: ot^d^n c\x\m £^ 4>e; 

0Fb h ^3 QX\m &m 4B2^Ei ftsjgfe 3^ ¥2-1011 FFT 4-EM 

^Ol FFT 4*&2I FFT H ^ it 01! AH AhSOll »SS ¥^^HhM S3} 01 TPS ^ £J^g ^g6K)1 3 

^stsoii s^s gam m& gmssfe tps st^B; 

&}| TPS 2 #4^011 AH ¥ m± g^sf&e AH^ dill 6 1- 01 3 S^&g ¥^aH2, 3 ¥ 

2*21 ^11 Olg^Oj ^aj TPS <m^oj U |eg esafe XH^I^B; 

401 »s*t24>eoiiAi eaa tps ^^oj <= me«s aimam a^p* asxi oi^m asstoi 3 ui 

H&S ¥36h3, 3 ¥^£! 3£0| 5jCH£i XI TPS Al^ 9\X\^ SSofe TPS A|*i 9\X\ St^^I 
SSShfe 51^ ^S2g a^ OFDM A|^ij£| TPS A|3[ S# Sxl . 

S^S 2 

M1»«| SiCH/d f &D\ TPS 

FFT 4*B£S¥EI ^±»§g TPS¥ gt£IUS B$tO\ TPS <^i^M 

TPS 

ao, TPS *^}|^ ¥Ei tps ^^atoii ¥»siii- rn^ow chssi = prbsoii £J6h §4^ 

§ ga^ agpi; 

m\ g&Di^^Ei m^si^ tps m±±i^m°i ?\&m ^x^a^ gitmjw 

%ximJ\Q\\M Qxtm&mm xi&mt= aixi^Eis s&m^ an= ofdm 

A| A-^j2J TPS A|5f ?Ia1 g§ §X|. 
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a?a 3 

HI230II SiOUH , Bfl^lte TPS ¥^^H(- SsOII CHg£l^ PRBS2J UIMJF OSJ §^ 4^ *±B0|| - 

IS 3 SUM B*CHS 3¥ 18 38>b 6fe OFDM A|±iy°J TPS A|*[ 9\X\ Si Sxl. 

S?» 4 

H1 13 Oil SiOUH , x[§^i^&§ 

&JI ?l& &»SPI0IIA) gf»»S glfsf^li 5812 TPS ¥^HK)]| CHSfOj £^ ^£!8 2DH2J OFDM 

o iim tps a»»a »•« mawfe hiiuijWI: 

s^i xmuijn^i^^Ei ft^g^ bim&e ¥3 8*t hm¥^ji ; 

Ah^| XH1V33ISI ¥3&£l ¥15 TPS blMM e§6fb &92IB SBSlfc 2g ^§2^6[b OFDM Al 
TPS A|Sf ¥1x1 Si SXI. 

a^s 5 

HI4S0II &0UH, #}| HI1¥33I^: HI ]U\JRJ\ 0\\M i^SJb dlBStOI m&OU 51 

8fe OFDM A|±B£| TPS 9\X\ Si 3X1. 

8^3 6 

HI430II %ICH AH , BS^IOl! ii*£j^ £§2!^2| OFDM £JM §21 HSSFte BilXI^EiM 0 

SBShfc ^S^SSfe OFDM Al^§j£| TPS A|^ 9\X\ Si §X| . 

a?a 7 

HI430II &0UH, EhS^lb H1 1¥^! 21 21 a»S0| gf4* ^ M 4*21 XI 21 01 g 6^ 01 n&!Wi £J 

MM e^OI n^flH TPS 6!£S0I 0 ^ 16!XI» SSSFte 3gjf sgo S gf fe OFDM A|±g]2| 

TPS A|^ ?]x| Si 3x| . 

a?a 8 

H1 13 Oil 40| TPS A|5T AS Si^Bg 

3?l B3PI0IIAI TPS bl^^OIIAH TPS2J A|^ IIS 2 Oil flXIB §31 HIM ?|xlS *3| 9I8H 2^ 

3 a ±§ aiMLHOii aiesi^ ¥ ui^ats hihsk)! % »oi a^u ai =w noii «i9»fc ats 

*ej8*te XHI2UI m^l ; 

&?i xii2bun^io{iAH ouna ui sates v^a^ Hi2¥33i; 

321 HI2¥3:>I21 ¥ UIM^ 3¥0II oH&6fe £1CH£! XISM SSSKH 3 TPS2J 

AI3 Xlgo^ S§8fb fiCH3t flXI Si^lS SSShfe ^§2^6fb OFDM A|^B2| TPS A|3 ¥1 

xl Si Sxl. 

8?8 9 

OFDM Al^gOilAH TPS2J A|2R ?jxlS Siofb ^ S Oil 2iCH AH , 

OFDM ¥dl Oil FFT i^ Oil AH A^OII tr&Q ¥2f^nhS So^OI TPS ^^^s 

m ^mmo\ n ^^^schi ^§°i ?i^ ^x^a^ 3f§; 

¥51 Oig^Ol ^61 TPS HI5M BSSfb Hf§ ; 

^>oi 3f§oiiAi esa tps ^11^ ¥ bim^s ti\mmo\ ^sx\ o\^m ^§moi 3 bim^e ¥ 
^am, n ¥^a ^01 a cH&i use tps ai^i $\x\^ g§6^ i§§ s&sfb 5ie ^§25 a^ 

OFDM A|^S£| TPS A|^ %X\ Si SB. 
£21 



110 



130 



OFDM t!2. 



ADC^ 



FFTM 



■ FFTs 



TPS A|^o|^| 











TPS ^¥ 


I 

160 


i 

150 




! 

140 
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•FFTS«? 



TPS 



PI 



*fl 1 



-242 
-243 

I— 240 
244 



TPS-I A|5» °|X| 
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lm[.] 



a. (01) 


Oo(00) 
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X 
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aa(10) 


0,(11) 
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